
This is an inconsequential amount of Xe in the buffer region, regarding dielectric strength and cost, so it 

does not appear that N2 gas circulation is needed to reduce this to a lower concentration. N2 buffer gas  

circulation might be desirable for other reasons, however. N2 diffusion into the Xe vessel is expected to be 

an order of magnitude lower than the above (based on elastomer gas permeability measurements in 

Parker O-ring handbook), however this may require separation to preserve Xe purity.
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This does not include leaks, which will likely double the flux into N2. There will need to be  cryopumping 

of the N2 to reclaim Xe, it is not clear whether circulation will also be needed; Xe will likely find its way 

to cryopanels outside. Assuming a Xe partial pressure of 10^-8 torr at a cryopanel surface combined 

with a pumping speed 10% of that for the Xe vessel, we find an Xe partial pressure and mass in the N2 

buffer region:

Ma_Xe QXe⋅ 0.604
kg

yr
=Ma_Xe QXe⋅ 0.019

mg

s
=In mass terms:

QXe 1.407 10
7−

×
mol

s
=QXe

Ci

0.5cm
DXe_PS⋅ AXe_v⋅:=

Flux through walls, from Fick's Law (assume vessel walls and ends = 0.5 cm thick)
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Xe concentration in Xe vessel 
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From Diffusion Coefficients of Xenon in Polystyrene determined by Xe-129 NMR Spectroscopy, Inglefield, 

et. al (1996) Macromolecules, diffusion coefficient for Xe in polystyrene (similar to acrylic, much more so 

than polypropylene quoted earlier) is:

Xenon diffusion through Acrylic Xenon vessel


